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(54) BATTERY WINDING METHOD AND APPARATUS

(57)  Abattery winding apparatus and method is pro-
vided. The battery winding method includes steps of pro-
viding a first sheet group comprising a cathode sheet, a
second sheet group comprising an anode sheet, and a
winding mechanism for a winding operation, where the
first sheet group and/or the second sheet group are
pre-formed with a separator or separators; and winding
the first sheet group and the second sheet group by the

winding mechanism to obtain a battery cell. The battery
winding method forms the first sheet group and the sec-
ond sheet group by pre-bonding the separator or sepa-
rators to the cathode sheet and/or the anode sheet to
solve the problem of wrinkling of the sheet or changing
the core into the S-shaped and low winding efficiency in
the prior art.

81

Providing a first diaphragm group, a second diaphragm group, NS
and a winding mechanism

Winding the first diaphragm group and the second diaphragm
group through the winding mechanism to obtain a battery core §2
with the anode sheet and the cathode sheet being sequentially NS
spaced, where the separator is provided between any adjacent
anode sheet and cathode sheet in the battery core

FIG. 1
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Description
TECHNICAL FIELD

[0001] The present invention relates to the technical
field of battery winding, and in particular to a battery wind-
ing method and apparatus.

BACKGROUND

[0002] The main structure of the current ion battery
mainly includes an anode, a cathode, a separator, an
electrolyte, a sealed outer packaging, etc. Within the bat-
tery, the anode and the cathode are separated by a non-
conductive and porous separator, which plays the role
of blocking electron transfer while providing ion channels.
Thus, in the current production process of a battery cell,
three material layers for a cathode sheet, an anode sheet,
and a separator are firstly prepared, and then these three
material layers are formed together by ways of winding
or stacking.

[0003] During the winding, the cathode sheet, the an-
ode sheet, and the separator shall be unwound sepa-
rately, and then the three material layers shall be wound
together on the winding needle. Finally, the battery cell
shall be separated by a separator between the cathode
sheet and the anode sheet, thus the cathode sheet can-
not directly contact the anode sheet so as to block the
electronic transmission between the anode and the cath-
ode.

[0004] In the above process of winding, due to the
sheet rolls for the three material layers separately fed
and wound onto the winding needle, the battery cell ob-
tained by the winding needs to strictly ensure that the
cathode sheet, the anode sheet and the separator are
relatively flush. Therefore, a certain tension should be
applied to the material layer of each sheet roll to ensure
that the material-layer line is straight, or otherwise the
efficiency of winding can be easily affected. However,
the separator is usually made by a polymer sheet, which
is easy to deform after being pulled. When the battery
cell is completed, the stress release and retraction of the
separator and the anode or cathode sheet will occur dur-
ing the the storage, the subsequent production process,
and the use of the battery cell. However, the elastic mod-
ulus of the sheet and the elastic modulus of the separator
are inconsistent, which eventually leads to the defects of
a wrinkle of the sheet or an S-shaped core and etc. In
addition, the anode sheet will expand during use, which
will aggravate this phenomenon. The defects of the core
and the sheet will affect the interface of the charging and
discharging reactions of the battery cell, and the long-
term use will gradually deteriorate and accelerate the at-
tenuation of the battery cell performance.

SUMMARY

[0005] The purpose of the present invention is to pro-
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vide a battery winding method and apparatus, in which
the method is used to solve the problems of the prior art
in which the sheets are wrinkled or the cores become S-
shaped and the winding efficiency is low.

[0006] In a first aspect, a battery winding method is
provided in the present invention, in which the method
includes the steps of providing a first sheet group com-
prising a cathode sheet, a second sheet group compris-
ing an anode sheet, and a winding mechanism for a wind-
ing operation, wherein the first sheet group and/or the
second sheet group are pre-formed with a separator or
separators; winding the first sheet group and the second
sheetgroup by the winding mechanism to obtain a battery
cell with the cathode sheet and the anode sheet being
alternatively stacked, wherein the separator or separa-
tors are provided between any adjacent cathode sheet
and anode sheet in the battery cell.

[0007] The beneficial effect of the battery winding
method of the present invention is that the separator or
separators is pre-bonded to the cathode sheet and/or the
anode sheet to form the first sheet group and the second
sheet group, and then the first sheet group and the sec-
ond sheet group are wound up, so that the separator and
the cathode sheet or the anode sheet are pulled equally,
in this way, the deformation of the separator is consistent
with that of the cathode sheet or the anode sheet during
the winding process so that the deformation of the sheet
and the separator is equal when the subsequent stress
release of the wound battery is retracted so that the sheet
and the separator do not have wrinkles or the battery cell
does not become S-shaped, ensuring the normal use
and service life of the battery. In addition, the battery cell
obtained by directly winding the first sheet group and the
second sheet group is more direct and simple than the
method of separately winding the cathode sheet, the an-
ode sheet, and the separator, and is convenient to im-
prove the winding efficiency of the battery cell.

[0008] In a possible implementation manner, the first
sheet group and/or the second sheet group are pre-
formed with a separator or separators specifically com-
prises: pre-bonding the separator or separators to the
cathode sheet and/or the anode sheet to obtain the first
sheet group and the second sheet group. The beneficial
effect is that by pre-bonding the separator or separators
tothe cathode sheet orthe anode sheet, thus itis possible
to obtain the first sheet group and the second sheet
group, facilitating the subsequent winding of the battery
cell.

[0009] In a possible implementation manner, pre-
bonding the separator or separators to the cathode sheet
or the anode sheet specifically includes: pre-bonding the
separator or separators to opposite sides of the cathode
sheet or opposite sides of the anode sheet. The beneficial
effectis that: by pre-bonding the separator onto opposite
sides of the cathode sheet or the anode sheet, so that
when the sheet is wound, there is at least a separator
layer between any two adjacent layers (any adjacent
cathode sheetand anode sheet), so thatany two adjacent
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sides of the sheet can block electron transfer while pro-
viding ion channels through the separator or separators
to ensure the normal operation of the battery.

[0010] In a possible implementation manner, pre-
bonding the separator or separators to the cathode sheet
and the anode sheet specifically includes: pre-bonding
the respective separators to one side of the cathode
sheet and one side of the anode sheet; and winding the
first sheet group and the second sheet group by the wind-
ing mechanism specifically includes: winding the cathode
sheet and the anode sheet bonded with the separators
by the winding mechanism, wherein during the winding
process, the sides of the cathode sheet and the anode
sheet bonded with the separators are located close to or
far from a winding axis of the winding mechanism. The
beneficial effect is that: during the winding process, the
separators of the cathode sheet and the anode sheet
bonded with the separator respectively are arranged
close to or far from the side of the winding axis of the
winding mechanism, so that there is at least a layer of
separator between any two adjacent sheets so that any
two adjacent sides of the sheet can block electron trans-
fer while providing ion channels by the separator to en-
sure the normal operation of the battery.

[0011] Inapossibleimplementation manner, providing
a wind-changing mechanism, and providing at least two
winding mechanisms; winding the first sheet group and
the second sheet group by the winding mechanism spe-
cifically includes: winding the first sheet group and the
second sheet group by one of the winding mechanisms,
where when the winding mechanism is wound up to a
certain extent, the winding of the first sheet group and
the second sheet group is switched to another winding
mechanism for the winding operation through the wind-
changing mechanism. The beneficial effect is that the
switching between two or more winding mechanisms can
be realized through the wind-changing mechanism, and
the operating efficiency can be improved.

[0012] Inapossibleimplementation manner, providing
at least two guiding assemblies; and before winding the
first sheet group and the second sheet group through the
winding mechanism, the method further comprises: ad-
justing the travel direction of the first sheet group and the
second sheet group by the two guiding assemblies. The
beneficial effect is that at least two guiding assemblies
are provided to guide the first sheet group and the second
sheet group respectively, adjust the travel direction of
the first sheet group and the second sheet group to the
winding mechanism, and improve the smoothness of the
movement of the sheet groups.

[0013] In a second aspect, the present invention pro-
vides a battery winding apparatus for winding batteries
by the battery winding method described in any of the
possible implementation manners of the first aspect
above, the apparatus includes: a first unwinding mech-
anism, a second unwinding mechanism, and a winding
mechanism; where the first unwinding mechanismis pro-
vided with the first sheet group and configured to unwind
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the first sheet group; the second unwinding mechanism
is provided with the second sheet group and configured
to unwind the second sheet group; one end of the first
sheet group and one end of the second sheet group are
coupled to the firstwinding mechanism, and the firstwind-
ing mechanism is configured to wind the first sheet group
and the second sheet group.

[0014] The beneficial effect of the battery winding ap-
paratus of the presentinvention is that: the firstunwinding
mechanism and second unwinding mechanism are con-
figured to unwind the first sheet group and the second
sheet group respectively, and the first winding mecha-
nism is configured to wind the first sheet group and the
second sheet group to form the battery cells. In this way,
when winding, the deformation of the separator and the
sheet caused by pulling is equal, so that the sheet and
the separator will not have wrinkles or the core will not
become S-shaped and the like, and the winding efficiency
is high.

[0015] In a possible implementation manner, at least
two first guiding assemblies are further included, wherein
the first sheet group and the second sheet group are
coupled to the first winding mechanism via at least one
of the first guiding assemblies respectively, and each of
the first guiding assemblies is configured to adjust the
travel direction of the first sheet group and the second
sheet group. The beneficial effect is that the smoothness
of the movement of the first sheet group and the second
sheet group is enhanced by two or more of the first guid-
ing assemblies guiding the first sheet group and the sec-
ond sheet group, respectively.

[0016] In a possible implementation manner, a wind-
changing mechanism is further included, where at least
two first winding mechanisms are provided, and the wind-
changing mechanism is configured to switch the first
sheet group and the second sheet group from one of the
first winding mechanisms to another of the first winding
mechanisms for the winding operation. The beneficial
effect is that by adjusting the winding position of the first
sheet group and the second sheet group through the
wind-changing mechanism, the winding can be adjusted
to another first winding mechanism when the first sheet
group and the second sheet group have been wound to
a certain degree, which can improve operating efficiency.
[0017] In a possible implementation manner, a cath-
ode unwinding mechanism, an anode unwinding mech-
anism, a separator unwinding mechanism, a second
winding mechanism, and a bonding mechanism are fur-
ther included; where the cathode unwinding mechanism
is provided with an cathode sheet and configured to un-
wind the cathode sheet; the anode unwinding mecha-
nism is provided with an anode sheet and configured to
unwind the anode sheet; the separator unwinding mech-
anism is provided with a separator and configured to un-
wind the separator; the cathode sheet, the anode sheet,
and the separator are coupled to the second winding
mechanism via the bonding mechanism, and the bonding
mechanism applies glue to at least one of the cathode
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sheet, the anode sheet, and the separator; the bonding
mechanism is configured to bond the separator or sep-
arators onto the cathode sheet and/or the anode sheet;
and the second winding mechanism is configured to wind
the cathode sheet, the anode sheet, and the separator
or separators to obtain the first sheet group and the sec-
ond sheet group. The beneficial effect is to bond the sep-
arator or separators onto the cathode sheet and/or the
anode sheet by applying glue so that the separator can
be pre-bonded to the cathode sheet and/or the anode
sheet.

[0018] Ina possible implementation manner, a second
guiding assembly is further included, where the cathode
sheet and/or the anode sheet are coupled to the second
guiding assembly via the bonding mechanism, and the
second guiding mechanism is configured to adjust the
travel direction of the cathode sheet and/or the anode
sheet. The beneficial effect is that the second guiding
assembly guides the bonded cathode sheet and/or the
anode sheet, and the travel direction of the cathode sheet
and/or the anode sheet can be adjusted.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 is a schematic diagram of the flow of a battery
winding method in a first embodiment of the present
invention;
FIG. 2 is a schematic diagram of the structure of a
battery winding apparatus in a second embodiment
of the present invention;
FIG. 3 is a schematic diagram of the structure of a
first sheet group and a second sheet group in FIG. 2;
FIG. 4 is a schematic diagram of the structure of the
first sheet group and the second sheet group in a
third embodiment of the present invention;
FIG. 5 is a schematic diagram of the structure of the
first sheet group and the second sheet group in a
fourth embodiment of the present invention;
FIG. 6 is a schematic diagram of part of the structure
of a cathode unwinding mechanism and a separator
unwinding mechanism in FIG. 2;
FIG. 7 is a schematic diagram of part of the structure
of an anode unwinding mechanism and a separator
unwinding mechanism in FIG. 2; and
FIG. 8 is a schematic diagram of the structure of a
battery winding apparatus in a fifth embodiment of
the present invention.

[0020] Numerals:

1. Cathode unwinding mechanism;

2. Anode unwinding mechanism;

3. Separator unwinding mechanism;

4. Bonding mechanism;

5. First winding mechanism;

6. First guiding assembly;
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7. Second guiding assembly;

8. Wind-changing mechanism;

9. Cathode sheet;

10. Anode sheet;

11. Separator;

12. First unwinding mechanism;
13. Second unwinding mechanism;
14. Second winding mechanism;
15. First sheet group; and

16. Second sheet group.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] Inorder to make objectives, technical solutions,
and advantages of the present invention clearer, the
technical solutions in the present invention are described
clearly and completely in the following with reference to
accompanying drawings in the embodiments of the
present invention. Apparently, the described embodi-
ments are only part rather than all of the embodiments
of the present invention. Based on the embodiments in
the present invention, all other embodiments obtained
without creative labor by a person of ordinary skill in the
art fall within the scope of protection of the present in-
vention. Unless otherwise mentioned, all technical and
scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art
to which the present invention belongs. As used herein,
the word "comprise" and similar words are intended to
mean that the element or object appearing before the
word covers the element or object appearing after the
word listed and its equivalent, without excluding other
elements or objects.

[0022] Inresponse to the problems of the prior art, the
embodiments of the present invention provide a battery
winding method and apparatus.

[0023] FIG. 1 is a schematic diagram of the flow of a
battery winding method in a first embodiment of the
present invention; FIG. 2 is a schematic diagram of the
structure of a battery winding apparatus in a second em-
bodiment of the present invention; FIG. 3 is a schematic
diagram of the structure of a first sheet group and a sec-
ond sheet group in FIG. 2;

[0024] FIG. 4 is a schematic diagram of the structure
of the first sheet group and the second sheet group in a
third embodiment of the present invention; and FIG. 5 is
a schematic diagram of the structure of the first sheet
group and the second sheet group in a fourth embodi-
ment of the present invention.

[0025] In some embodiments of the present invention,
as shown in FIGS. 1 to 5, the battery winding method
includes the steps of:

S 1 providing a first sheet group 15, a second sheet
group 16 and a winding mechanism; and

S2, winding the first sheet group 15 and the second
sheet group 16 by the winding mechanism to obtain
a battery cell with the cathode sheet 9 and the anode
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sheet 10 being alternatively stacked, where the sep-
arator 11 or separators are provided between any
adjacent cathode sheet 9 and anode sheet 10 in the
battery cell. It should be noted the cathode sheet 9
or the anode sheet 10 is a whole sheet with no sep-
arator or separators deposited thereon.

[0026] In some specific embodiments of the present
invention, the first sheet group 15 includes an cathode
sheet 9, the second sheet group 16 includes a anode
sheet 10, and the first sheet group 15 and/or the second
sheet group 16 is pre-formed with a separator 11 or sep-
arators. The cathode sheet 9 usually refers to an elec-
trode sheet, which contains active substance of the re-
duction reaction during discharging, with high potential,
and the anode sheet 10 usually refers to an electrode
sheet, which contains active substance of the reduction
reaction during discharging, with low potential. The sep-
arator 11 is made of non-conductive material, and the
separator 11 is provided with a porous structure that
blocks electronic transmission and simultaneously pro-
vides an ion channel. The winding mechanism can be a
motor-driven rotating shaft that provides the main power
for winding the sheet and the separator 11. When in use,
the separator 11 or separators are firstly pre-bonded to
the cathode sheet 9 and/or the anode sheet 10 to obtain
the first sheet group 15 and the second sheet group 16,
and then the first sheet group 15 and the second sheet
group 16 are wound by the winding mechanism to drive
the sheet with the separator 11 in the sheet group to
move synchronously, to prevent the sheet and separator
11 from being deformed inconsistently and avoid wrin-
kles.

[0027] In some embodiments, the winding mechanism
is the first winding mechanism 5.

[0028] In some embodiments of the present invention,
the first sheet group 15 and/or the second sheet group
16 are pre-formed with a separator 11 or separators spe-
cifically includes: pre-bonding the separator 11 or sepa-
rators to the cathode sheet 9 and/ or the anode sheet 10
to obtain the first sheet group 15 and the second sheet
group 16.

[0029] In some specific embodiments of the present
invention, there are cases where the separator 11 or sep-
arators is pre-bonded to the cathode sheet 9 and/or the
anode sheet 10 as follows: 1) pre-bonding the respective
separators 11 to opposite sides of the cathode sheet 9;
2) pre-bonding the respective separators 11 to opposite
sides of the anode sheet 10; 3) pre-bonding one sepa-
rator layer to the cathode sheet 9 and one separator layer
to the anode sheet 10.

[0030] In some embodiments, the separators 11 are
setin two or more layers, i.e., at least one separator layer
is provided between any two adjacent sheets of the
wound core.

[0031] In some other embodiments, the separator 11,
which is provided on opposite sides of the cathode sheet
9orthe anode sheet 10, is arranged as a one-piece struc-
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ture. In some embodiments, the one-piece separator 11
is folded during boding so that the one-piece separator
11 is boded onto opposite sides of the cathode sheet 9
or the anode sheet 10, also enabling at least one sepa-
rator layer 11 to be re-formed between any two adjacent
sheets of the wound core.

[0032] In some embodiments of the present invention,
as shown in FIGS. 1 to 3, pre-bonding the separator 11
or separators to the cathode sheet 9 or the anode sheet
10 specifically includes: pre-bonding the separator 11 or
separators to opposite sides of the cathode sheet 9 or
opposite sides of the anode sheet 10.

[0033] In some specific embodiments of the present
invention, the separator 11 or separators are pre-bonded
to opposite sides of the cathode sheet 9, and the opposite
sides of the anode sheet 10 are not pre-bonded with the
separator 11 or separators.

[0034] In some other embodiments of the present in-
vention, the separator 11 or separators is pre-bonded to
opposite sides of the anode sheet 10, and the opposite
sides of the cathode sheet 9 are not pre-bonded with the
separator 11 or separators.

[0035] In some other embodiments, the separator 11
or separators are pre-bonded to opposite sides of the
cathode sheet 9, while the separator 11 or separators
may also be pre-bonded to opposite sides of the anode
sheet 10, i.e. the case where there are two separator
layers exist between any two adjacent sheets.

[0036] In some embodiments of the present invention,
as shown in FIGS. 1 to 3, pre-bonding the separator 11
or separators to the cathode sheet 9 and the anode sheet
10 specifically includes: pre-bonding the respective sep-
arators 11 to one side of the cathode sheet 9 and one
side of the anode sheet 10; and winding the first sheet
group 15 and the second sheet group 16 by the winding
mechanism specifically includes: winding the cathode
sheet 9 and the anode sheet 10 bonded with the sepa-
rators 11 by the winding mechanism, where during the
winding process, the sides of the cathode sheet 9 and
the anode sheet 10 bonded with the separators 11 are
located close to or far from a winding axis of the winding
mechanism.

[0037] In some specific embodiments of the present
invention, at least one separator layer is pre-formed on
one side of the cathode sheet9 and atleast one separator
layer is pre-formed on one side of the anode sheet 10,
so that the separator 11 of the first sheet group 15 and
the separator 11 of the second sheetgroup 16 are always
located on the side close to or far from the winding axis
ofthe winding mechanism whenwinding, and a separator
11 is set between any two adjacent sheets. In some em-
bodiments, during the winding process, the separator 11
on the cathode sheet 9 is located on a side close to the
anode sheet 10, and the separator 11 on the anode sheet
10 is located on a side away from the cathode sheet 9.
Alternatively, during the winding process, the separator
11 on the cathode sheet 9 is located on a side away from
the anode sheet 10 and the separator 11 on the anode
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sheet 10 is located on a side close to the cathode sheet 9.
[0038] In some embodiments of the present invention,
as shown in FIGS. 1 to 3, a wind-changing mechanism
8 is provided, and at least two winding mechanisms are
provided. The step of winding the first sheet group 15
and the second sheet group 16 by the winding mecha-
nism specifically includes: winding the first sheet group
15 and the second sheet group 16 by one of the winding
mechanisms, when the winding mechanism is wound up
to a certain extent, winding of the first sheet group 15
and the second sheet group 16 is switched to another
winding mechanism for winding through the wind-chang-
ing mechanism 8.

[0039] In some specific embodiments of the present
invention, two winding mechanisms are provided, and
the wind-changing mechanism 8 is provided. When in
use, the first sheet group 15 and the second sheet group
16 are wound up by one winding mechanism. When
wound up to a certain extent, the winding positions of the
first sheet group 15 and the second sheet group 16 are
adjusted by the wind-changing mechanism 8. And after
that, the winding can be carried out by another winding
mechanism, which can continue the winding, reduce the
interval time and improve the operating efficiency.
[0040] It is worth mentioning that, in order to facilitate
the switching of the winding position, a shear mechanism
(not shown in the figure) is also provided. When the wind-
changing mechanism 8 switches the winding positions
of the first sheet group 15 and the second sheet group
16, the shear mechanism is used to cut the sheet groups
coupled between the two winding mechanisms, facilitat-
ing the disassembly of the core, and also able to prepare
for the subsequent switching of the winding position.
[0041] In some embodiments of the present invention,
as shown in FIGS. 1 to 3, at least two guiding assemblies
are provided; and before winding the first sheet group 15
and the second sheet group 16 by the winding mecha-
nism, the method further includes: adjusting the travel
direction of the first sheet group 15 and the second sheet
group 16 by the two guiding assemblies.

[0042] In some specific embodiments of the present
invention, the guiding assembly is the first guiding as-
sembly 6, the first sheet group 15 and the second sheet
group 16 are coupled to the winding mechanism via at
least one first guiding assembly 6, that is, at least one
first guiding assembly 6 is provided on the movement
line of the first sheet group 15 or between the first sheet
group 15 and the winding mechanism to adjust the travel
direction, and the second sheet group 16 is provided with
at least one first guiding assembly 6 to adjust the travel
direction in the same way as the first sheet group 15.
[0043] FIG. 6 is a schematic diagram of part of the
structure of a cathode unwinding mechanism and a sep-
arator unwinding mechanism in FIG. 2; FIG. 7 is a sche-
matic diagram of part of the structure of an anode un-
winding mechanism and a separator unwinding mecha-
nismin FIG. 2; and FIG. 8 is a schematic diagram of the
structure of a battery winding apparatus in a fifth embod-
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iment of the present invention.

[0044] In some embodiments of the present invention,
as shown in FIGS. 2 to 8, the battery winding apparatus
performs battery winding by ways of the battery winding
method in any one of above embodiments, including: a
first unwinding mechanism 12, a second unwinding
mechanism 13, and a winding mechanism 5; wherein the
first unwinding mechanism 12 is provided with the first
sheet group 15 and configured to unwind the first sheet
group 15; the second unwinding mechanism 13 is pro-
vided with the second sheet group 16 and configured to
unwind the second sheet group 16; one end of the first
sheet group 15 and one end of the second sheet group
16 are coupled to the first winding mechanism 5, and the
first winding mechanism 5 is configured to wind the first
sheet group 15 and the second sheet group 16.

[0045] In some specific embodiments of the present
invention, the first unwinding mechanism 12, the second
unwinding mechanism 13 and the first winding mecha-
nism 5 are set to be rotating rolls driven by a motor or
motors, the first sheet group 15 is coupled to the rotating
roll of the first unwinding mechanism 12, and the second
sheetgroup 16 is coupled to the rotating roll of the second
unwinding mechanism 13. The motor can drive the ro-
tating roller to rotate, to unwind the wound materials of
the first sheet group 15 and the second sheet group 16.
The first winding mechanism 5 is configured to wind the
first sheet group 15 and the second sheet group 16 to
obtain the battery cell.

[0046] In some embodiments of the present invention,
as shown in FIG. 2, at least two first guiding assemblies
6 are further included; the first sheet group 15 and the
second sheet group 16 are coupled to the first winding
mechanism 5 via at least one of the first guiding assem-
blies 6 respectively, and the first guiding assembly 6 is
configured to adjust the travel direction of the cathode
sheet 9 and the anode sheet 10.

[0047] In some specific embodiments of the present
invention, the first guiding assembly 6 is a driven roller,
a side wall of the first sheet group 15 is set tangent to a
side wall of the first guiding assembly 6, then the first
sheetgroup 15is coupled to the first winding mechanism;
a side wall of the second sheet group 16 is set tangent
to a side wall of the other first guiding assembly 6, and
then the second sheet group 16 is coupled to the first
winding assembly. The first guiding assembly 6 can be
provided to adjust the travel direction of the first sheet
group 15 and the second sheet group 16, which is con-
venient for the layout of various mechanisms of the ap-
paratus and saving the space.

[0048] In some embodiments, two or more of the first
guiding assemblies 6 that are tangential to the first sheet
group 15 can be provided.

[0049] In some embodiments of the present invention,
as shown in FIGS. 2 to 4, a wind-changing mechanism
8 is further included, where there are at least two first
winding mechanisms 5, and the wind-changing mecha-
nism 8 is configured to switch the first sheet group 15
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and the second sheet group 16 from one of the first wind-
ing mechanisms 5 to another of the first winding mech-
anisms 5 for winding.

[0050] In some specific embodiments of the present
invention, two or more of the first winding mechanisms
5 are provided, and the wind-changing mechanism 8 is
provided, so that the winding position of the first sheet
group 15 and the second sheet group 16 can be switched
to other first winding mechanisms 5 through the wind-
changing mechanism 8 after the winding operation of the
first winding mechanism 5 is completed, and the winding
operation can continue.

[0051] In some embodiments of the present invention,
as shown in FIGS. 2 to 8, a cathode unwinding mecha-
nism 1, an anode unwinding mechanism 2, a separator
unwinding mechanism 3, a second winding mechanism
14, and a bonding mechanism 4 are further included;
where the cathode unwinding mechanism 1 is provided
with an cathode sheet 9 and configured to unwind the
cathode sheet 9; the anode unwinding mechanism 2 is
provided with an anode sheet 10 and configured to un-
wind the anode sheet 10; the separator unwinding mech-
anism 3 is provided with a separator 11 and configured
to unwind the separator 11; the cathode sheet 9, the an-
ode sheet 10, and the separator 11 are coupled to the
second winding mechanism 14 via the bonding mecha-
nism 4, and the bonding mechanism 4 applies glue to at
least one of the cathode sheet 9, the anode sheet 10,
and the separator 11; the bonding mechanism 4 is con-
figured to bond the separator 11 or separators on the
cathode sheet 9 and/or the anode sheet 10; and the sec-
ondwinding mechanism 14 is configured to wind the cath-
ode sheet 9, the anode sheet 10, and the separator 11
or separators to pre-obtain the first sheet group 15 and
the second sheet group 16.

[0052] In some specific embodiments of the present
invention, the cathode unwinding mechanism 1, the an-
ode unwinding mechanism 2 and the separator unwind-
ing mechanism 3 have the same structure as the first
unwinding mechanism 12. The cathode sheet 9 is ar-
ranged on the rotating roll of the cathode unwinding
mechanism 1, the anode sheet 10 is arranged on the
rotating roll of the anode unwinding mechanism 2, and
the separator 11 is arranged on the rotating roll of the
separator unwinding mechanism 3. The rotating roll can
be driven to rotate by the action of the motor to unwind
the cathode sheet 9, the anode sheet 10 and the sepa-
rator 11. The bonding mechanism 4 is configured to pre-
bondthe separator 11 or separators on the cathode sheet
9 and/or the anode sheet 10.

[0053] Insomeembodiments,the bonding mechanism
4 applies glue to at least one of the cathode sheet 9, the
anode sheet 10, and the separator 11; the bonding mech-
anism 4 is configured to bond the separator 11 or sepa-
rators to opposite sides of the cathode sheet 9 or opposite
sides of the anode sheet 10. Alternatively, the bonding
mechanism 4 is configured to bond the separator 11 to
one side of the cathode sheet 9 and bond the separator
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11 to one side of the anode sheet 11.

[0054] In some specific embodiments of the present
invention, the bonding mechanism 4 applies glue to op-
posite sides of the cathode sheet 9 and opposite sides
of the anode sheet 10, after which the separator 11 is
pressed onto opposite sides of the cathode sheet 9
and/or the anode sheet 10, completing the bonding of
the separator 11 to the cathode sheet 9 and/or the anode
sheet 10.

[0055] Insomeotherembodiments, the bonding mech-
anism 4 may also apply glue on the separator 11.
[0056] It should be noted that in practice the first sheet
group 15 and the second sheet group 16 can be directly
bonded before winding.

[0057] In addition, in some embodiments, the cathode
sheet 9 and/or the anode sheet 10 can also be directly
pre-bonded to the separator 11 in actual use, and then
directly coupled to the firstwinding mechanism 5 for wind-
ing the electric core without the action of the second wind-
ing mechanism 14.

[0058] In some embodiments of the present invention,
as shown in FIGS. 2 and 6, a second guiding assembly
7 is further included, where the cathode sheet 9 and/or
the anode sheet 10 are coupled to the second guiding
assembly 7 via the bonding mechanism 4, and the sec-
ond guiding mechanism 7 is configured to adjust the trav-
el direction of the cathode sheet 9 and/or the anode sheet
10.

[0059] In some specific embodiments of the present
invention, the second guiding assembly 7 has the same
structure as the first guiding assembly 6. When in use,
the separator mechanism 4 applies glue on the cathode
sheet 9 and/or the anode sheet 10, or applies glue on
the separator 11, and then presses the cathode sheet 9
and the separator 11, or presses the anode sheet 10 and
the separator 11 to complete the bonding between the
cathode sheet 9 and/or the anode sheet 10 and the sep-
arator 11, thereby obtaining the first sheet group 15 and
the second sheet group 16. Prior to this, the travel direc-
tion of the cathode sheet 9 and/or the anode sheet 10
can be adjusted by using the second guiding assembly 7.
[0060] While the embodiments of the presentinvention
have been described in detalil, it will be apparent to those
skilled in the art that various modifications and changes
can be made to the embodiments. However, it is to be
understood that such modifications and variations are
within the scope and spirit of the present invention as
described in the appended claims. Furthermore, the
presentinvention described hereinis susceptible to other
embodiments and may be embodied or carried out in
various ways.

Claims
1. A battery winding method, comprising steps of:

providing a first sheet group comprising a cath-
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ode sheet, a second sheet group comprising an
anode sheet, and a winding mechanism for a
winding operation, wherein the first sheet group
and/or the second sheet group are pre-formed
with a separator or separators; and

winding the first sheet group and the second
sheet group by the winding mechanism to obtain
a battery cell with the cathode sheet and the
anode sheet being alternatively stacked, where-
in the separator or separators are provided be-
tween any adjacent cathode sheet and anode
sheet in the battery cell.

The battery winding method according to claim 1,
wherein the first sheet group and/or the second sheet
group are pre-formed with the separator or separa-
tors by a step of:

pre-bonding the separator or separators to the cath-
ode sheet and/or the anode sheet to obtain the first
sheet group and the second sheet group.

The battery winding method according to claim 2,
wherein the step of pre-bonding the separator or sep-
arators to the cathode sheet or the anode sheet com-
prises:

pre-bonding the separator or separators to opposite
sides of the cathode sheet or opposite sides of the
anode sheet.

The battery winding method according to claim 2,
wherein the step of pre-bonding the separator or sep-
arators to the cathode sheet and the anode sheet
comprises:

pre-bonding the separators to a side of the cath-
ode sheet and a side of the anode sheet, re-
spectively; and

the step of winding the first sheet group and the
second sheet group by the winding mechanism
comprises:

winding the cathode sheet and the anode sheet
bonded with the separators by the winding
mechanism, wherein during a winding process,
the side of the cathode sheet and the side of the
anode sheet bonded with the separators are lo-
cated adjacent to or far from a winding axis of
the winding mechanism.

The battery winding method according to claim 1,
further comprising: providing a wind-changing mech-
anism, and providing at least two winding mecha-
nisms;

wherein the step of winding the first sheet group and
the second sheet group by the winding mechanism
comprises:

winding the first sheet group and the second sheet
group by one of the atleast two winding mechanisms,
wherein when the winding mechanism is wound up
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10.

toa certain extent, the winding of the first sheet group
and the second sheet group is switched to another
winding mechanism for the winding operation
through the wind-changing mechanism.

The battery winding method according to claim 1,
further comprising: providing at least two guiding as-
semblies; and

before winding the first sheet group and the second
sheet group by the winding mechanism, the battery
winding method further comprises: adjusting a travel
direction of the first sheet group and the second
sheet group by the at least two guiding assemblies.

A battery winding apparatus for winding a battery
with the battery winding method according to claim
1, comprising: a first unwinding mechanism, a sec-
ond unwinding mechanism, and afirstwinding mech-
anism; wherein

the first unwinding mechanism is provided with
the first sheet group and configured to unwind
the first sheet group;

the second unwinding mechanism is provided
with the second sheet group and configured to
unwind the second sheet group; and

one end of the first sheet group and one end of
the second sheet group are coupled to the first
winding mechanism, and the firstwinding mech-
anism is configured to wind the first sheet group
and the second sheet group.

The battery winding apparatus according to claim 7,
further comprising at least two first guiding assem-
blies; wherein

the first sheet group and the second sheet group are
coupled to the first winding mechanism via at least
one of the at least two first guiding assemblies re-
spectively, and each of the at least two first guiding
assemblies is configured to adjust a travel direction
of the first sheet group and the second sheet group.

The battery winding apparatus according to claim 7,
further comprising a wind-changing mechanism,
wherein

at least two first winding mechanisms are provided,
and the wind-changing mechanism is configured to
switch the first sheet group and the second sheet
group from one of the at least two first winding mech-
anisms to another of the at least two first winding
mechanisms for the winding operation.

The battery winding apparatus according to claim 7,
further comprising a cathode unwinding mechanism,
an anode unwinding mechanism, a separator un-
winding mechanism, a second winding mechanism,
and a bonding mechanism; wherein
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the cathode unwinding mechanism is provided
with the cathode sheet and configured to unwind

the cathode sheet;

the anode unwinding mechanism is provided
with the anode sheet and configured to unwind 5
the anode sheet;

the separator unwinding mechanism is provided

with the separator and configured to unwind the
separator;

the cathode sheet, the anode sheet and the sep- 70
arator are coupled to the second winding mech-
anism via the bonding mechanism, and the
bonding mechanism applies glue to at least one

of the cathode sheet, the anode sheet and the
separator; 15
the bonding mechanism is configured to bond

the separator or separators onto the cathode
sheet and/or the anode sheet; and

the second winding mechanism is configured to
wind the cathode sheet, the anode sheet and 20
the separator or separators to obtain the first
sheet group and the second sheet group.

11. The battery apparatus according to claim 10, further
comprising a second guiding assembly, wherein 25
the cathode sheet and/or the anode sheet are cou-
pled to the second guiding assembly via the bonding
mechanism, and the second guiding mechanism is

configured to adjust a travel direction of the cathode
sheet and/or the anode sheet. 30
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Providing a first diaphragm group, a second diaphragm group,
and a winding mechanism

Winding the first diaphragm group and the second diaphragm

group through the winding mechanism to obtain a battery core

with the anode sheet and the cathode sheet being sequentially

spaced, where the separator is provided between any adjacent
anode sheet and cathode sheet in the battery core

FIG. 1
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FIG. 2
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FIG. 3

12



10

EP 4 276 962 A1

FIG. 4

13



EP 4 276 962 A1

FIG. 5

14



11

EP 4 276 962 A1

FIG. 6

15

14



14

EP 4 276 962 A1

FIG. 7

16

10






10

15

20

25

30

35

40

45

50

55

EP 4 276 962 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2022/131412

A. CLASSIFICATION OF SUBJECT MATTER
HO1M 10/04(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOIM

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

VEN, CNABS, CNTXT, WOTXT, EPTXT, USTXT, CNKL, [EEE: ALjth, Hi:ts, ¥:55, WA 40, bR, B4R, ftk, IhE, B4,
cell, battery, core, roll, electrode group, separator, positive, negative, composite, bond, adhere

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 114614066 A (SHANGHAI LANJUN NEW ENERGY TECHNOLOGY CO., LTD.) 10 1-11
June 2022 (2022-06-10)
claims 1-11

X CN 110911762 A (ZHENGZHOU BAK BATTERY CO., LTD.) 24 March 2020 (2020-03-24) 1-11
description, paragraphs 5-39, and figures 1-5

X CN 110112469 A (HEFEI GUOXUAN HIGH-TECH POWER ENERGY CO., LTD.) 09 1-11
August 2019 (2019-08-09)
description, paragraphs 5-39, and figures 1-5

X CN 109004260 A (ZHEJIANG FOREVER NEW ENERGY TECHNOLOGY CO., LTD. et 1-11
al.) 14 December 2018 (2018-12-14)
description, paragraphs 5-39, and figures 1-4

X CN 105810990 A (SHENZHEN JIYANG ZHIYUN TECHNOLOGY CO., LTD.) 27 July 2016 1-11
(2016-07-27)
description, paragraphs 6-39, and figures 1-3

A CN 106356569 A (HUIZHOU EVERPOWER TECHNOLOGY CO., LTD.) 25 January 2017 1-11
(2017-01-25)
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

means
P document published prior to the international filing date but later than
the priority date claimed

*  Special categories of cited documents: “T later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g» earlier application or patent but published on or after the international ~ «X> document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«L» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) ) . considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

being obvious to a person skilled in the art
“&” document member of the same patent family

Date of the actual completion of the international search

28 December 2022

Date of mailing of the international search report

11 January 2023

Name and mailing address of the ISA/CN

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

18




10

15

20

25

30

35

40

45

50

55

EP 4 276 962 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2022/131412

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 114614066 A 10 June 2022 None
CN 110911762 A 24 March 2020 None
CN 110112469 A 09 August 2019 None
CN 109004260 A 14 December 2018 None
CN 105810990 A 27 July 2016 None
CN 106356569 A 25 January 2017 None

Form PCT/ISA/210 (patent family annex) (January 2015)

19




	bibliography
	abstract
	description
	claims
	drawings
	search report

